The loop begins by identifying a practice gap; identifying, reviewing, and selecting knowledge relevant to the gap; adapting that knowledge to local contexts; assessing barriers to its use; selecting tailored interventions to facilitate its use; monitoring knowledge use; and evaluating knowledge use outcomes to feed back into the identification of further practice gaps.
One component of the knowledge translation process we focus on here is the creation of knowledge translation products according to the hierarchy of knowledge (Graham et al., 2006; Haynes, 2001 ). Findings from primary research studies (i.e., first-generation knowledge) are synthesized to create translation products containing clinically relevant recommendations, such as systematic reviews (Cook, Mulrow, & Haynes, 1997) and practice guidelines (Woolf, Grol, Hutchinson, Eccles, & Grimshaw, 1999) , also known as second-generation knowledge. However, it is recognized internationally that the recommendations found in these forms of synthesis are far from adequately implemented in daily clinical practice (Bauer, 2002; Cabana et al., 1999; Grol, 2001; Guyatt, Meade, Jaeschke, Cook, & Haynes, 2000; Hetrick, Thompson, Yuen, Finch, & Parker, 2012; Wallace, Nwosu, & Clarke, 2012; Yang et al., 2013) . Barriers to their use are well documented (Cabana et al., 1999; Francke, Smit, de Veer, & Mistiaen, 2008; Grol & Grimshaw, 2003; Guyatt et al., 2000; Wallace et al., 2012) and include, but are not limited to, perceived lack of relevance, lack of awareness or accessibility, and the time, resources, and expertise required to adapt knowledge to the local context. Third-generation knowledge involves the synthesis and translation of knowledge across these second-generation sources, with the aim of providing clear, concise and tailored information ideal for facilitating local clinical decisions (Graham et al., 2006) . In this way, third-generation knowledge products attempt to overcome some of the barriers associated with primary and secondary knowledge. In general terms, this is a streamlining of knowledge into synthesized, easily accessed forms that facilitate the use of evidence in practice settings.
In the area of youth mental health, few studies have investigated the effectiveness of knowledge translation strategies to promote the uptake of evidence into clinical practice. A recent systematic review by Barwick et al. (2012) identified 12 studies mostly investigating specific clinician training and education programs. The majority of included studies were of low quality, which precluded the reviewers from drawing firm conclusions about the effectiveness of such strategies to improve the uptake of evidence into practice. The adult literature provides many examples of knowledge translation strategies, the most common of which are based around clinician education (Grimshaw, Eccles, Lavis, Hill, & Squires, 2012; Scott et al., 2012) , with delivery methods such as printed educational materials (Giguère et al., 2012) , use of champions or opinion leaders (Flodgren et al., 2011) , use of knowledge brokers (Ward, House, & Hamer, 2009) , and various other tailored and multifaceted strategies (R. Baker et al., 2010; Grimshaw et al., 2012) . However, questions around the effectiveness of such strategies remain, and there does not appear to be a "one size fits all" when attempting to implement a knowledge translation strategy in a particular context (Powell et al., 2012) .
The Current Study
We briefly describe and evaluate a component of knowledge translation involving the creation and dissemination of third-generation knowledge translation products (referred to as evidence translation resources) within the clinical services of headspace, the National Youth Mental Health Foundation of Australia.
headspace provides mental health services to young people aged 12 to 25 years. These services are delivered in a "one-stop-shop" youth-friendly service environment staffed by multidisciplinary teams of health professionals (McGorry, Bates, & Birchwood, 2013; McGorry et al., 2007; Rickwood, Telford, Parker, Tanti, & McGorry, 2014) . headspace is a national service, with more than 70 centers currently operating across all states and territories in Australia. The value of evidence in the provision of clinical practice was fundamental to establishing the headspace service delivery model. The headspace Centre of Excellence in Youth Mental Health (CoE) was established to support headspace service providers in using evidence-based approaches to clinical service delivery and is responsible for generating, collecting, synthesizing, appraising, disseminating, and implementing research regarding young people with mental health and substance use issues.
The CoE's knowledge translation efforts were guided by Graham and colleagues' (2006) knowledge-to-action loop. Specific practice gaps were identified through consultation with clinicians operating within the service. A key outcome of this needs assessment was that an increase in clinically relevant knowledge about effective, evidence-informed treatments would facilitate the clinicians' capabilities to practice more effectively in the newly emerging field of youth mental health. We developed a targeted, individuallevel information-sharing approach to summarize the available literature and to deliver guidance on best clinical practice. This was mainly achieved by the production and dissemination of two types of third-generation evidence translation resources: (a) evidence summaries, which aim to provide a concise, easy-to-read summary of the current state of research evidence, and clinical practice guidelines and recommendations surrounding mental health issues in young people, and (b) mythbusters, which aim to dispel common myths about various mental health issues.
These third-generation translation resources cover topics where the research-generated evidence base has not yet been adequately synthesized for a clinical audience. Topics include using antidepressants with young people, talking about suicidal ideation and self-harm, diagnosing and treating borderline personality disorder, and using motivational interviewing for substance use with young people (the full range of resources is available from http://headspace.org.au/ resource-library/category/health-professionals). These evidence translation resources summarize individual, trial-level evidence, provide consensus across multiple systematic reviews and guidelines, and incorporate input from expert clinical consultants with the overall aim of providing easy access to actionable clinical guidance. They are freely accessible from an online resource repository in the form of by guest on February 23, 2016 classic.sgo.sagepub.com Downloaded from four-to six-page booklets. Electronic copies are emailed to all headspace clinicians and print copies are provided to all centers across the national headspace network; however, no further dissemination processes are currently in place.
Evaluation is a key part of knowledge translation, according to Graham and colleagues' (2006) knowledge-to-action loop. Obtaining feedback from those using evidence translation resources is important in determining the strategy's effectiveness while identifying positive aspects in addition to potential gaps and generating ideas to fill these gaps. The aim of the current study is to present a preliminary evaluation of this key aspect of the knowledge translation strategy. Given the target audience for the evidence translation resources is predominantly clinicians operating across the headspace network, we aim to explore their preferences and experiences regarding our knowledge translation strategy. We use qualitative methods in the form of in-depth interviews with clinicians. The results are discussed in the context of implementing knowledge translation strategies in realworld settings.
Method

Design
Semi-structured in-depth interviews were conducted with headspace clinicians. The Centre for Youth Mental Health Ethics Advisory Group, University of Melbourne provided ethics approval (ID: 1237990).
Sampling and Participants
Approximately 250 clinicians working across headspace services nationally were potentially eligible to participate. Resource constraints dictated a manageable goal of conducting interviews with approximately 20 clinicians on a first come, first served basis. Although not without limitations, this target sample size may be considered appropriate for the current study given our aim of exploring the experiences and preferences of a purposive sample of resource users by semistructured interview, our use of theory to inform the interview process, and a predominantly deductive analysis approach focusing on commonality (S. E. Baker, Edwards, & Doidge, 2012; Holloway & Wheeler, 2013) . headspace state and center managers contacted clinicians under their jurisdiction directly and briefly explained the evaluation project and collected expressions of interest. Sixteen expressions of interest were received and the research team contacted these clinicians to determine eligibility. Recruitment to the study was purposeful to the extent that we required participants to have some experience with the resources that formed the basis of the interview. We selected clinicians based on the following criteria: (a) being a current salaried or private headspace clinician, (b) engaged in some face-to-face clinical contact with headspace clients (e.g., assessment, triage, treatment), and (c) having some experience with the evidence translated resource produced by the CoE (without regard to the amount of experience or type of use). Two clinicians who had expressed interest did not have experience with the resources and were not selected, leaving a total recruited sample of 14 clinicians.
Procedure
A member of the research team conducted individual semistructured interviews with each participant by telephone. Interviews were audio recorded and transcribed verbatim. Interviews were scheduled for 30 min (M = 25 min, SD = 10 min) and covered the following domains: (a) experiences with evidence translation resources, (b) preferences for evidence, and (c) suggested areas for development. A summary of the interview schedule is presented in Table 1 . Additional interview probes related to each topic were used where necessary. Demographic information was collected on clinical discipline, years of experience, hours of clinical contact per week, and nature of headspace center role.
Analysis
The semi-structured interviews were transcribed verbatim and checked for accuracy against the recordings. Interview data were analyzed using thematic analysis by A.P.B. according to the description by Braun and Clarke (2006) . The first step involved familiarization with the data by reviewing the transcripts in detail. A line-by-line coding phase of the transcriptions followed where each response was allocated one or more summary codes. These codes were generated in two ways: first, a deductive approach (Braun & Clarke, 2006; Fereday & Muir-Cochrane, 2006 ) was undertaken where code generation and allocation to responses were informed theoretically by Graham and collegues' (2006) work and, therefore, predetermined by the interview questions. Second, new codes were freely derived from the data where appropriate. Following the data-coding phase, a process of code synthesis was undertaken to begin the meaningful grouping of the coded data. Category matrices were constructed, one for each broad interview topic. Codes and their associated data were allocated to one or more matrix based on the broad topic to which they were related. Further synthesis occurred where codes were further sub-grouped within each category matrix. These sub-groupings within each category matrix informed the production of the final thematic map and helped to define the overarching themes. Consultation and discussion with the research team was undertaken to ensure consistency and accuracy of the coding phase, the synthesis phase, and the production of the final thematic map and definition of each theme. Differences were resolved through discussion. Each theme, its definition, and its corresponding summary codes were checked against substantiating quotes to ensure accuracy. Exemplar quotes were selected to help present each theme.
Results
Demographics
Fourteen clinicians were recruited, of which 11 (78.57%) were female. The mean years of clinical experience was 8.23 (SD = 7.35 years), and the mean number of hours per week of face-to-face contact with clients was 19 (SD = 8.72 hr). Clinicians were from clinical psychology, mental health nursing, social work, or medical disciplines, and were employed in intake and assessment, private or salaried clinical psychologist, general practitioner, or clinical service manager roles. The sample reflected the many disciplines and provider roles delivered through headspace services nationally. Clinicians were from headspace centers located in Victoria, New South Wales, Queensland, and the Northern and Australian Capital Territories. Centers from Western Australia, South Australia, and Tasmania were not represented.
Themes
All interview responses were assigned summary codes and these were grouped together into themes based on the broad interview topics (see Table 2 ). Each interview topic is represented by a number of themes. These themes are described in summary to provide definition and each is supported with exemplar quotes.
Topic 1: Service provider experiences with evidence translation resources
Informing clinical decision making. Participants highlighted the usefulness of translation resources to inform and guide their clinical decision making. Two important aspects of clinical decision making were expressed: first, clinical identification of mental disorders, and second, intervention.
Translation resources were used to prepare for clinical sessions, particularly where uncertainty about diagnosis and treatment exists. The translation resources that clinicians reported as most useful addressed controversial areas in the clinical or public domains or in areas of considerable clinical complexity (e.g., using antidepressants with adolescents, talking about suicidal thoughts or behavior). Although not always informing an immediate clinical decision, they were reported as valuable in adding to the clinical knowledge base or confirming current level of clinical knowledge.
Providing a clinical knowledge base. All participants identified the role of translation resources in providing a clinical knowledge base, either following a clinical session, in preparation for a particular client or for professional development. Although the timing and reasoning for accessing translational material differed across participants, there was consensus that doing so ensured a sound knowledge base should a circumstance arise. Participants also identified that seeking information that can add to their knowledge base is a useful strategy to allay feelings of clinical uncertainty.
Instilling clinical confidence. Participants reported that although resources were used to gain new information to inform decision making, they were also used to confirm or support current knowledge, giving confidence that their practice was supported by the best available evidence. It is commonplace for clinicians to operate with clinical uncertainty, and the availability of translation resources was key to allaying this uncertainty and providing a sense of clinical confidence in service provision. Talking to parents about antidepressants that had been prescribed . . . felt like I didn't know the area well enough so was able to consult the SSRI evidence summary and gave a lot of confidence to discuss the issues and present information to my client and concerned family. (C14)
All participants expressed confidence in the level of reliability and trustworthiness of the material contained within the resources.
I have no problem at all using the information contained within . . . (C10) Participants felt that it was important for the source of the evidence translation resources to be identified, with trust and reputation essential, illustrating a potential mechanism for how translation resources are able to instill clinical confidence. Perspectives on in-session use with clients. Participants described using the evidence translation resources with clients and their families/significant others, both in session and as take-home reference pieces.
. . . talked through some of the information with the young person in session and gave them the option to take it home. (C13) I used one specifically with parents who were wanting to know about suicidal ideation, we went straight to discussing the [resource's] content . . . and I think the family felt reassured having something they could reference. (C1) Participants identified that providing in-session resources to clients appeared to have mixed results. For some, the provision of written material was well received and was explored thoroughly within the clinical session. For others, the resources were not always received positively, expressing the potential for clients to feel overwhelmed by the amount of information provided. Regardless of actual use and perceived outcomes for clients, most participants highlighted the importance of having resources on hand.
Topic 2: Preferences regarding evidence generally and the translation process
A preference for summaries. Clinicians expressed a strong preference for summaries and appraisals of important clinical topics in addition to access to primary research and review articles.
. . . usually reading stuff in a hurry, don't want to sit there and sort of process the information and weigh up the evidence for myself . . . I really want the conclusion to be kind of . . . I want to be spoon fed. (C8) This highlights important barriers clinicians face, not only time constraints but also the skills required to critically appraise and synthesize research literature before drawing a clinically relevant conclusion.
Summaries are a great way to go, because I don't often have a lot of time to go through all, each separate article, but reading a summary first and if you want further information going further, going to the primary source. (C2) All clinicians expressed a preference for summaries as an entry point to exploring a research field and the preferred option over primary journal articles and reviews. However, clinicians agreed that having access to the literature that underlies the evidence translation resource was important.
Clinician involvement in the translation process. Participants highlighted the value of involvement in the evidence translation process. They felt that their roles included being a source by which knowledge gaps could be identified and as consultants to ensure relevant topics were covered and resources were tailored to their specific requirements and needs.
. . . regularly asking clinicians for their feedback is important, but also about their ideas for different or new topics to be covered that might be relevant to them. (C13) All participants provided their support for involvement in a consultation process for future translation work.
Topic 3: Gaps identified in current strategy
Dissemination. Participants identified limitations in our current strategy used to disseminate the evidence translation by guest on February 23, 2016 classic.sgo.sagepub.com Downloaded from resources. Currently, the resources are promoted through emailed links using an internal collaborative learning network and are available for download from the headspace website. Most felt this approach was not optimal, contributing to a lack of awareness of the full range of available resources available. Few resources were actively promoted within clinical teams, leaving it to clinicians to seek out information on their own terms. Participants agreed that an active dissemination strategy might aid the uptake of the resources, suggesting options such as attending interactive webinars discussing resource content or accessing a prerecorded version in their own time.
Webinars might be a good strategy as they're a bit more interactive . . . which keeps people a little more engaged with the information and talking about these sort of things really helps to build or cement the knowledge. (C5) It was also suggested to engage clinical managers at each headspace center in the promotion of resources, in this way, facilitating the dissemination of the material through teamdriven professional development.
Encouraging teams and clinical managers to discuss the information in the resources, within their clinical teams, I think is really the way to go in terms of disseminating this kind of information. (C5)
New areas that could benefit from translation resources. There was consensus that new evidence translation efforts in the headspace context should focus on guidance to providing care for same-sex attracted young people and working with psychosocial issues reflecting common presenting problems in young people such as grief, trauma, and bullying. Participants felt these were "high prevalence" issues specific to the types of clients seeking help from their services.
Bullying is one and probably grief and trauma . . . These are really common issues that a lot of young people are presenting with or are related to a presenting problem. (C12) [Resources for] some of the trickier topics where our clinicians might need more knowledge, particularly around gender, sexuality and mental health for those who might be same sexattracted . . . these are issues that we as a centre come across a lot and really need some more information and clarification around. (C10) Their new proposals generally reflected areas of clinical uncertainty, where there may be a current lack of empirically derived clinical frameworks and intervention guidance.
Discussion
The interview process provided an in-depth approach appropriate for exploring individual beliefs and experiences. The results show that our evidence translation resources support clinicians' use of evidence in their clinical practice at headspace centers. The utility of the strategy is evident at a number of important levels, namely providing a knowledge base, supporting clinical decision making, and instilling clinical confidence. Aspects of the strategy that may facilitate the use of evidence in routine clinical practice are explored.
Establishing the credibility of the evidence translation process (i.e., the gathering of evidence and its synthesis) can help to provide knowledge seekers and decision makers with confidence in the translation resources and may positively influence their use of such resources Lavis, Robertson, Woodside, McLeod, & Abelson, 2003) . In this way credibility may be a mechanism that facilitates the dissemination and uptake of translated evidence. Knowing who has carried out the translation process and that appropriate methods have been used may provide knowledge seekers and decision makers with confidence in the resources. This may increase the rate of uptake. In turn, the use of resources that are credible may also provide a mechanism by which clinical confidence is gained, and this may have been reflected in our results regarding instilling clinical confidence.
Knowing that the information contained in an evidence translation resource is based on the best available evidence and best practice recommendations may provide clinicians with considerable confidence, both in using the information to inform decision making and in evaluating their clinical approaches. This may be particularly important when operating in a developing field such as youth mental health, which as a consequence of its rapid growth contains considerable clinical uncertainty.
In terms of ensuring credibility in the current translation strategy, the team responsible for the translation process is made up of researchers and clinicians employed by the University of Melbourne and a well-established research center dedicated to youth mental health. The team's skill set and purpose is disseminated across the headspace network, and in combination with the academic affiliations, affords credibility to the translation work undertaken. Sandström, Willman, Svensson, and Borglin (2015) highlight the importance of establishing the credibility of evidence translators by showing that when decision makers do not have trust in those carrying out the translation process, uptake of the translated material may be poor. We have the opportunity to disseminate the translation process in further detail to those who use our translation resources, potentially increasing the level of credibility and confidence clinicians have in our work and improving the uptake of the resources.
Interaction and exchange of information between researchers, knowledge translators, and knowledge users is an important component of knowledge translation (Lavis et al., 2003) . This has been termed "integrated knowledge translation" (Graham et al., 2006; Lomas, 1993; McGrath, Lingley-Pottie, Emberly, Thurston, & McLean, 2009 ) and by guest on February 23, 2016 classic.sgo.sagepub.com Downloaded from describes how active consultation with knowledge seekers and decision makers during the research (evidence creation) and translation (synthesis and recommendation generation) process may facilitate their engagement with the translation resources and promote uptake. This process ensures that the information needs of knowledge seekers and decision makers are identified and their preferences for receiving and using information are taken into account. The result is a tailoring of the translation material and its dissemination to the specific needs of the decision maker, which may facilitate the uptake of the information (Lavis et al., 2003) . Clinicians in the current study indicated a preference for consultation during the translation process and our current strategy attempts to achieve this by conducting periodic needs assessments to determine practice gaps that may benefit from targeted evidence translation resources. This finding sits well with other research that has found that evidence resources are unlikely to be used if clinicians are not sufficiently engaged in the knowledge translation process (Armstrong, Waters, Crockett, & Keleher, 2007) . Clinician engagement is a core component of our knowledge translation efforts and reflects the foundation or starting point for the knowledgeto-action loop described by Graham and colleagues (2006) .
A clear preference for accessible, brief, and digestible summaries was reported. This finding echoes existing translation research, which has identified that decision makers, from the clinician through to the policy maker, prefer short evidence summaries due to the improved clarity of evidence presentation and ease of use when compared with longer forms of evidence presentation (Dobbins, Jack, Thomas, & Kothari, 2007; Opiyo et al., 2013; Rosenbaum et al., 2011) . This preference is likely driven by the barriers to knowledge seeking and decision making that clinicians face. These barriers include the time, resources, and expertise required to identify, quality appraise, and synthesize research-generated evidence from primary (individual trials) and secondary (systematic reviews, guidelines) sources and adapt it to the local context to inform clinical decisions (Dobbins, Jack, et al., 2007; Dobbins, Rosenbaum, Plews, Law, & Fysh, 2007; Francke et al., 2008; Grol & Grimshaw, 2003; Wallace et al., 2012) . Our evidence translation resources are produced in summary formats, which are easily accessed, require few resources to digest, and include actionable guidance. These features may overcome some of the known barriers associated with knowledge seeking and decision making. In addition, evidence translation resources appear to be an integral entry point used by clinicians to explore an evidence base, which can be used to locate and interrogate specific evidence sources (e.g., systematic reviews, primary research). This is referred to as "graded entry" and has been reported as the preferred method of knowledge seeking by decision makers (Opiyo et al., 2013) . Evidence translation resources provide a starting point to getting the best available evidence into practice.
Many clinicians were not aware of the full range of available resources, or could not speak to their clinical utility, highlighting the limitations of the somewhat passive nature of our current resource dissemination strategy. Although there is the expectation that the provision of new information increases knowledge and promotes behavior change, simple passive education may have limited effects on behavior (Grol & Grimshaw, 2003; Scott et al., 2012) . Access to information and knowledge is a necessary ingredient or first step in the process of change (Scott et al., 2012) and incorporating "active" components that aim to change behavior may better facilitate the uptake of the provided evidence into practice (Graham et al., 2006; Lavis et al., 2003) . A range of active translation strategies have been identified (Grimshaw et al., 2001) , and in the current context could include interaction between decision makers and researchers/knowledge translators, the use of experts and champions to increase engagement during dissemination, and education and training workshops (e.g., professional development; Barwick et al., 2012) . All require further testing in the youth mental health context before their ability to effect behavior change can be determined.
Recent systematic reviews (Barwick et al., 2012; Scott et al., 2012) indicate that a range of knowledge translation strategies have been employed in the area of mental health, yet there is insufficient evidence to recommend one strategy over another. Approaches identified by clinicians in the current study that may strengthen our strategy center on improving the dissemination of the evidence translation resources. Promotion of the resources through interactive webinars and formal processes such as professional development and clinical supervision, and the specific recruitment and involvement of clinical team leaders and center managers may facilitate the dissemination and uptake of the resources. We plan to implement and trial these strategies under future evaluation of our knowledge translation strategy. The dissemination gap highlighted in our findings reflects core components of the knowledge-to-action loop that we have yet to achieve. These are the identification of barriers to knowledge use; selecting, tailoring, and implementing interventions; monitoring knowledge use; and evaluating outcomes (Graham et al., 2006) . The production of evidence translation resources is only half the job, focusing on how to improve their uptake remains the next step.
In sum, these findings add to the body of work supporting Graham and colleague's knowledge-to-action loop (Graham et al., 2006) . Although the current strategy embodies only a small component of this loop, namely knowledge creation and adaption to local contexts through the production of evidence translation resources, it does appear to facilitate the process of getting clinically relevant evidence into the hands of decision makers at the practice level across the headspace service. The area of youth mental health is an emerging specialized field and we have developed an evidence translation and dissemination strategy to meet the needs of our clinical decision makers. Ongoing evaluation will allow us to refine this approach. 
Limitations
Several limitations of the current study are worth noting as they may affect the generalizability of the results. A desirability bias may have influenced clinicians' interview responses, particularly when discussing the use of evidence as headspace clinicians are mandated to work within an evidence-based practice framework, regardless of their own beliefs and practices. In addition, clinicians with positive resource experiences or a stronger evidence-based practice foundation may have been more likely to participate than those without.
A low response rate to interview recruitment was evident, leading to a small study sample. The interview sample contained the broad range of professions and roles of clinicians across the headspace service; however, due to the small size, it is unclear whether this is representative. It is acknowledged that the experiences and preferences unique to this small sample may not be present in the broader service provider population. In addition, the interviews were intended to be 30 min in duration and although most were, a small number of interviews were significantly shorter and less detailed.
We focused here only on clinician experiences and preferences, and although beyond the scope of the current study, we did not measure clinician behavior or client outcomes. The recent introduction of a revised comprehensive data collection approach (Rickwood et al., 2014) across headspace services will provide opportunities to measure these outcomes in response to the implementation of a knowledge translation strategy in the near future. This will allow us to go beyond clinician preferences and experiences, and enter the domain of clinical outcomes.
Conclusion
The findings of this study have important implications for health services attempting to implement a knowledge translation strategy. Knowledge seekers and decision makers require timely access to actionable information regarding the best available evidence to support their knowledge base, to inform their decisions, and to provide confidence when working with clinical uncertainty. Creating and disseminating evidence translation resources can provide this support. Paramount to the implementation of such a strategy is working to engage resources users and building confidence in the translation process. This can be achieved by establishing the credibility of the translation process, facilitating relationships between translators and those using translation resources, and ensuring that the target audience is actively involved in the translation process. In this way, their information needs are identified and preferences for receiving and using information are recognized, which in turn drives the translation and dissemination strategy. In disseminating translational material, the target audience must be actively engaged and the context they operate within should be considered, at the organizational, team, and individual levels. Appropriate evaluation of the implementation and uptake of the translation material can highlight barriers at each of these levels and identify key gaps in the knowledgeto-action loop.
